Final Techni~cal Report on Grant
Y AFOSR-87-0045
Period Covered: 10-01-86 to 09-30-87

DATE: January 22, 1988

L
¥ PRINCIPAL INVESTIGATOR

o Name: %1 Jorjr%% Department: Chemistry

T1tl° Profe or Address: 166 Roger Adams Lab

% R —

R University of Illinois

X 1209 West California

Urbana, Illinois 61801

b',O

: e

b e e Ll T

88 o L.

e L A

! :
? : LAV RS 05 7
j§ Pll Redacted

- 2 - "~
‘1.'1‘. S A

o )
sl ity

BAT
S

R R PN LA L R R A

) y
. 1 !. LAY l‘s.\“‘_"-“‘t ‘\Al.l‘,‘ V5% Wy, ‘N‘ o '\“' .. t X ‘(' [ A ‘Js”




o Lol Bav_mat - ~a . pen gue Bl B4 Y T ",

L . .3 & CARL tad - s
MM FILE Cur¥
.x' . \ \ .'
VAN
<4
# vosenn - AD-A190 655
e 1
\-:. SECURITY CLASSIFICATION OF THIS PAGE
\:_' — -
:...\ REPORT DOGQGUMENTATION PAGE
h :{ Ts REPORT SECURITY CLASSIFICATION ™ =50 ‘b RESTRICTIVE MARKINGS
. Unclassitied IS
\ 2a SECURITY CLASSIFICATION HORITY .- «TE 3. DISTRIBUTION/AVAILABILITY OF REPORT
:‘. fpy = <o Approved for public release; &
::: 2b. DECLASSIFICATION/OOWNG ING FEHE 0D LG 1988 Distribution unlimited
L T} -
~\
\{ & PERFORMING ORGANIZATIO AT NUMBER(S) 5. MONITORING ORGANIZATION REPORT NUMBER(S).
R D ‘ AFOBR - TR- ~U1l5 8
s[5+ NAME OF PERFORMING ORGANIZATION b. OFFICE SYMBOL - |7a. NAME OF MONITORING ORGANIZATION
.{'\ (1/ epplicable)
v . . ..
N University of Illinois AFOSR/NC
;.‘- 6c. ADORESS (City. State and ZIP Code) T 7b. ADDRESS (City, State and ZIP Code)
N Department of Chemistry, School of Chemicall
P ; Bldg. 410
Sciences, University of Illinois :
! . Bolling AFB, D.C. 20332-6448
Py Urbana, IL 61801 g AFB, 32-64
: a 8a. NAME OF FUNDING/SPONSORING 8b. OFFICE SYMBOL |9. PROCUREMENT INSTRUMENT IDENTIFICATION NUMBER
X ORGANIZATION (If applicable)
K AFOSR NC AFOSR-87-0045
Al
, 8c. ADDRESS (City, State and ZIP Code) 10. SOURCE OF FUNDING NOS.
Bldg. 410 PROGRAM PROJECT TASK WORK UNIT
o Bolling AFB, D.C. 20332-6448 ELEMENT NO. No. NO. NO.
e
,p::, 11. TITLE .{lnclude Security Classification) | L ICY SI [PPSR M) anct 61102F 2917 A2
-". d - : - - —- - . . 5 - ,-f
2 lelasses  onder extreme  Cenastiens 4 Pressote C oy e cr e
e §12. PERSONAL AUTHORI(S) ' '
{ Jiri Jonas
N 13a. TYPE OF REPORT 13b. TIME COVERED 14. DATE OF REPORT (Yr., Mo., Day) 15. PAGE COUNT
o Final From 10/1/86 1o 9/30/8 January 19, 1988
).\ 16. SUPPLEMENTARY NOTATION
-,/-:
N
"
B ) 17 COSATI CODES 18. SUQJECT TERMS (Continue gn reverse if necessary¢nd identify by block number) S
" 5 . . . .
% FIELD pROUP SUB. GR. High Field, ng@kResolutlof)NMR Spectrometer
1) y -
- Ner les s e Lee Fle” el eprens (—r/
~

19. ABSTRAGT (Continue on reverse if necessary and identify by block number)

A N
) A multi-nuclear, high resolution, high field NMR spectrometer system equipped
with wide-bore (89 mm) 7.05 Tesla superconducting magnet, and accessories for high
resolution solid state work and an NMR data station were funded under this instrumenta-

tion grant.

The basic svstem, a General Electric GN-300, was installed in September, 1986.
The necessary accessories for high resolution NMR work on solids were installed
during the week of February 23-28, 1987. The new Nicolet 1280 NMR data system,
delivered in October 1986, is currently being used to control a recently built
specialized NMR spectrometer using a wide bore 4.2 Tesla superconducting magnet made

by Oxford Instruments. :
//fu R
-/

20 DISTRIBUTION/AVAILABILITY OF ABSTRACT 21. ABSTRACT SECURITY CLASSIFICATION

uncLassiFIep/uNLiMiTED (B same as apr, (J bric users [J Unclassified

 [222 name oF ResronsieLE INDIVIDUAL 22b TELEPHONE NUMBER 22c OF FICE SYMBOL
( \ {Include Area Code)
L. Burggraf (202) 767-4963 NC
® OD FORM 1473, 83 APR EDITION OF 1 JAN 73 IS OBSOLETE.

SECURITY CLASSIFICATION OF THIS PAGE

RS PP PRy Ll Ca ¥
v x*.*x*%,\;ms,\*w\r




. b dhilo oAl Al Tal Al il Sl et . vad Ala Sl At At o Al Ahe Rl AloSliaARa Al Ale She Ale-Ale-Slacile ke Sl Afe Ale i Al Bia A 7"‘\‘7

, TABLE OF CONTENT

wn

0 1. Instrumentation Grant AFOSR 87-0045.......... et et 3

o 2. Techni~nal Specifications for the GN-300 NMR Spectrometer
g System Wwith ACCeSSOrieS. . it iieeeiniececotoneecsoeennsennoses 3

4. List of Publiecations Which Resulted from the Aequisition of the
NMR Spectrometer SYSteM. e e ieeeeeanosroeeeeeesonenennnonnnas g8

» 5. Appendix - Interim Report for the period October 1, 1986 to
A Maroh 27, 1987......000h... .

-, ¢
.“

i
hn

VAR ER e " W ﬂ-*-."n;\"-."\"\::\
e WV RV, B 10 LB LN N, \J

. 3OIOAON0 ) \ g oy LA SR SCRCRERER LY,
V.4 “."'.4\.!,"13":}":5‘:‘,"5‘\'..'l‘:’l.:e""_ﬂ‘:‘,l‘v l.:"‘a‘l"l'\,!’»’l.- ! .l‘t* 'l l'.,‘. e, (} NG ' (X

R
',

WS
.30




- WY W R R Wil T O P T uee T WP U FT W WIEN I ATERETY B RN W TVITE TR VR RT Y e T

1. Instrumentation Grant AFOSR 87-0045

The DOD instrumentation proposal ARO-DOD-URIP-Control No. 860314 was
submitted via the AFOSR and $370,000 was awarded under the grant
AFOSK-87-0045 for the purchase of "High Field, High Resolution NMR Spe~-
trometer with Accessories." We purchased General Electric GN-300 NMR
spectrometer with accessories. The NMR spectrometer wis installed in
February 1987, and its performance exceeds the specifircations. The
techninal specifinations of the CN-300 NMR spe~trometer are given in
Section 2. The actual equipment purchased under the grant is given in
Sertion 3.

The NMR spectrometer and its accessories work well and are in caily
use since the installation. So far the ancquisition of the NMR spectrome-
ter enabled us to carry out researoh supported by the AFOSR under the
grant AFOSR-85-0345. The list of publications whiech resulted from the
use of the NMR spectrometer is given in Serntion 4. Section & inecludes
the Appendix with the Interim Report cn Grant AFOSR 87~0045.

2. Tecnni~al Specifications for the GN-300 Spectrometer System with
Accessories

GN-300

Technical Specifications

Oxford Cryomagnet:

7.05 Tesla field strength

39mm room temperature bore

25ml/hr He boil-~off rate

250ml/hr N, boil-off rate

N, refill capacity 60 liters

He refill caparity 25 liters

He refill interval is at least 40 days

N2 refill interval is 3t least 10 days
Computer-monitored liquid N2 and He levels

W ok ok kK K ok K XK

Data System:

Nisolet 1280 computer

128K data table standar? with optional 256K data table
20 bits/word

s-~0lor raster s~an display

8-nclor digital plotter

Keybozard

Standard 12-pit digitizer with + €2.5 kHz spertrsl width
Standard 32-Mbyte CDC disk drive with 6 Mbytes fixed
Jptional 16-bit digitizer with + 12.5 kHz spectral widtn
uprtional 12-pit digitizer with Z 500 kHz spertral width
EC-2327 interfane ports

Lptional 128K word array processor

Op*ionil 96-Mbyte CDC disk drive with 80 Mbytes fixed

*® w X X ok &k % x kK Xk &k K XK
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Front Panel:

* 3 multifunotional ~omputer-readable knobs
* Observe and decoupler status LED's

* 3 manual shim knobs

* Lock level meter

Observe System:

* Broadband range between 5 and 300 MHz in i Hz steps

* Recovery time is less than 5 usec

* 159 digital transmitter phase shifts + 1°

* Continuously variable computer-controlled transmitter phase shift in-
terpolator greater than 159 under programmable pulser control

* Phase shift time is less than 1 use~?

Audio Filter:

¥ + 50 Hz to * 100 kHz in 100 Hz steps or + 500 kHz

Lorck:

*¥ Internal deuterium look
* Computer=-controlled autolock or manual ~ontrol
¥ Minimum lork ~oncentration, 2% CDC'n3 in 10mm and 0% in Smm tubes

Decoupler (Proton):

Computer control of all parameters

Jutput 20W

Digital attenuator O to 82 dB in 1 4B steps

Frequenzy resolution of 0.397 Hz; optional 0.0417 Hz available

+ 40-kHz offset n~apability

i5° digital phase shift + 1°

Continuously variable computer-controlled phase shift greater tharn 159

under programmable pulser control

ROM-stored modulation s~hemes control 90°- and 180°-phase shifts

* Other programmable pulser modulation schemes, (e.g. amplitude and phase
modulation), possible

* Phase shift and attenuator switching time less than 2 user

* ok Xk K N N K

*

Room Temperature Shim Power Supply:

* 1% computer--ontrolled shims with three manual front panel ~ontrols for
Z1, Z2 and Z3 shims

Air Control:

* Air flow meters and valves for eje~t air, body 3ir, spinner ajir and
variable temperature (VT) air

* Computer=-controlled spinner air flow valve

* Computer-controlled solencids for ejent ajir, VT a3ir and body air
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Variable Temperature:

*
*
*

Mi~2roprocessor-controlled variable temperature unit
0.1° C resolution
VT range -200° to +300° €, (-100° to +160° C standard probe range)

Power Amplifiers:

* K ok kK

Probe Interface Module:

Decoupler power amplifier with 20W proton output
? t?9200 MHz observe power amplifier at 100w
H/'7F observe power amplifier at 100W
Observe low power amplifier 5 to 320 MHz at 1W
Computer-zontrolled digital attenuator for observe power covers 63 dE&
in 1 dB steps

*
*

Programmable Pulser:

Computer-switchable between 1H/Q'QF and X nuclei oObserve
Integral tuning bridge with raster display

* ok K kK Kk Xk X X

Microprocessor-controlled System Monitor:

Pulse width outputs 160 nsenr to 10,000 sec (3 hrs.)
Timing resolution 10 nsec

40 independent pulse lines

256 programmable intervals

Versatile looping ~apability

Variable loop ~counter

Conditional jump feature

Easily user-programmed

* XK Xk XK Xk

Optional Chemagnetics CPMAS Accessory:

Monitors all shim currents

Monitors all eritical power supplies
Monitors forward and reverse decoupler power
Monitors lock level

Monitors cryogen levels

L 2R SEE BN T 1

Resolution of less than 3 Hz on adamantane !
Sensitivity of greater than 200:1 on 8 scans Hexamethylbenzene
Optional variable temperature range of -150° to +30° ¢
Optional variable angle (0°-90°) s?inning

Multinuelear capability of Tp to 9N
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Performance Specifications for GN-300WB
MON
D
g Pulse
ﬁs' Lineshape  Resolution S/N Sample 90 deg
K
i A. 5S5mm 1TH/13C
. 1. 1H 15735 0.3 100:1 0.1% EB 19
X, 2. 13C 6/15 0.2 80:1  ASTM 15
iﬁ 3. Gamma H*¥2 = 10kHz @ 10W
)
“0
L)
2 B. 10mm BB 31P to 15N
W . 31P 0.2 280:1 1% TMP 25
2. 13C 6/15 0.2 300:1 ASTM 25
3 3. 2H 0.2 30:1 H20 35
:§ 4, 170 150:1 H20* 40
~j 5. 15N 0.3 20:1 90% Form 50
s w/0 NOE
o 6. Gamma H*¥2 = 6kHz € 20W
1
) C. 10mm BB 73Ge to 15N
"\‘ 1. 15N 0.3 30:1 90% Form 50
o w/0 NOE
W 2. 14N 60:1 .5M NH4Br 60
N 3. T73Ge 50:1 90% GeCtd 70
; 4. Gamma H*2 = 5kHz € 20W
[\
LY. 3. Equipment Purechased
gﬁ Catalog Number Deseription Price
o
A
‘ 881-007800 GN=-300 - The General Electric GN-300 $304,750.00
“g is a high performance multi-nusclear
s NMR spectrometer capable of observing
S all nurlei from 73Ge to 1H. The basic
f system is comprised of a 7.05T super-
) conducting magnet, RF electronics, and
® a data system based on the Nicolet 1280
W computer.
Q The standard software package allows
: simultaneous data acquisition, processing
,3‘ and plotting for increased sample through-
i put. Other features are user definable
1 ma2ro instructions, fully automated locking,
AW shimming and phasing of spectra, automated
jk relaxation time measurement, curve fitting
:4 and analysis routines, and two dimensional
}b contour plotting. Basi~, Pasral, and Fortran
M compilers are also in~2luded.
) Acrcessories
"
. 459-515200 12 Bit Digitizer, 2,75u.0C
f:: Dual Channel 250 kHz Data Rate
L
X
'\

e -
"o

) o,a
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8¢9-019200
843-010400
869-018600
869-050100
869-050400
869-053200
869-052700
869-052800
869-052900
841-012700

841-012100

869-051100
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86 Mbyte Disk, 1 Mbyte floppies

10 mm 3Tp - 15N Tunable Probe

Array Processor

CPMAS V. T. 9.5mm Highband Probe
CPMAS V. T. 9.5mm Lowband Probe
CPMAS Probe Interfarne (one required)
30-80 MHz Observe Amplifier

55~-125 MHz Observe Amplifier

300 MHz Decoupling Amplifier

Acressory Console

Micro-Processor Controlled Temperature

Unit
V. T. Controller Heater
Total Price for Above Accessories
Total System Price
Less 20% Discount

Total System Price

Selected Components for NIC 1280 NMR Data System

869-011200
884-~-000600
869-011500
869-021100
869-01800

869-010900

O WL
AN o",_‘f X

t..

Zeta 8 Plotter

Cabinet

CMD, 96 Mbyte disk 1180 Systems
CMD, 1280 Interface

256K Memory = 1280 only

Raster Scan Monitor

2,500.
12,000,
10,000.
22,500.
22,500.

1,000.

6,000.

6,000.

4,000.

4,000.

12,000.

7,000.
126,300.

431,000.

$344,800.

$ 8,500.
3,000.
18,500.
3,500.
8,000.

6,500.

00

0C

06

00

00

oe

00

00

00

00

00

00

86,200.

00

00

00

00

00

00
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' 869-000800 Model 43 Teletype 2,330.00
)
s, 869-008400 12-bit digitizer 2,750.00
¢
D
s Total Price 53,080.00
“.
1"y,
Less Discount (-52%) 27,601.60
LI § R ———
p"'
?ﬁ Total NMR Data System 25,478,440
K
f\‘ Grand Total Instrument Prire $370,278.40
q'i.n
4., List of Purplications which Resulted from the A~squisition of the NMR
a&. Spectrometer System
)
S
?q "NMR Studies of Mixed Alkoxide Systems," J. Jonas, A. D. Irwin and J. S.
f\: Holmgren, Third International Conference on Ultrastructure Processing of
)?, Ceramins, Glasses and Composites, Ed. J. D. Markenzie and D. R. Ulrich
T (J. w. Wiley, NY), 1987,
a0
WY, "Preparation of Borosilicate Gels Under Anhydrous Conditions," J. B.
W
A Chan, P. J. Grandinetti, J. S. Holmgren and J. Jonas, J. Non-Crystalline
AN Solids, submitted.
b

"Solid State 2981 NMRE Study of Polyrcondensation During Heat Treatment of
W, S0l1-Gel Derived Silicas,”" A. D. Irwin, J. S. Holmgren and J. Jonas, Mat.
Lett. 6, 25 (1987).

1 % “
.? "Solid State 2981 and 1'B NMR Studies of Sol-Gel Derived Borosilicates,"
5% A. D. Irwin, J. S. Holmgren and J. Jonas, J. Non-Crystalline Solids, in
) press.
""'i' 27 29
> ""Al and ““Si NMR Study of Scl-Gel Derived Aluminosilicates and Sodium
u Aluminocsilicates,”" A. D. Irwin, J. S. Holmgren and J. Jonas, J. of
' Materials Science, in press.
o,
"The Effect of Fluoride on the Sol-Gel Prcocess," R. Winter, J. B. Chan,
Qk R. Frattini and J. Jonas, Manusecript in preparation.
oA
9
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Interim Report on Grant
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University of Illinois
1209 West California

Urbana, Illinois 61801

“mm Sy . e
Y 'a .:'.'\ WL . L ,|. . » " "‘\-* *‘ﬁ:"\"\"' "-y. ehh \"u' ~ -. \‘ '«.‘F\

(] a o .




. Al o a aid add adialh o it AA A= gat kex ko Lol el Ao okl A A g A B A ANE Ate S3n REaARe i AR Ee D hEa Sl Sl il Bl Ha S L |
)
i
x
K
: 2
ﬂ Table of Contents
!-.
s ‘
’j Page |
-.]
1. Summary of Instrumentation Obtained...... ceeresaccassennas 3
|
|
2. Detailed Equipment Listing.....ovvvuunen cetereceecesanesas 3 ‘
,l 2.7 MANUFACLULE . et es e s reennneennnneeennnneenns cerieeene. 3
b
' 2.2 Equipment Requested........... Cersesessaneannn cresens 3
¥ 2.3 Equipment Purchased............ A
3 2.4 Explanation of Changes to the Equipment List......... 6
)
)
Y 3.-4, WOrK in ProgresSS...iieseecsnesceees crr et ceceeeneens 8
3
h 3. Sol-Gel Process.....ceveininennnn, Ceretterereteaaraa e 8
LY e
: 3.1 By03-S10p.cuuniinnnnen i cevens e ... 8
i - 1 1 -r - 3
y 3.2 A1203 Si0, and Naj0 H1203 SI0setunnniieiininninennn 8
K 3.3 Ti02-8i02 and ZrO2-Si02 .......................... cee 8
)
& 4. Viscous Fluids..... e et Ceereeaenaen vee. 8
>
:
;
l‘l
{
l
N
R)
)
N
i
'
L
¥
k)
K
¢

N I g e T T S N g s ! R TNIED RO . SN
it 0 T e R At e



1. Summary of Instrumentation Obtained

A multi-nuclear, high resolution, high field NMR spectrometer syster
equipped with wide-bore (89 mm) 7.05 Tesla superconducting magnet, and
accessories for high resolution solid state work and an NMR data station
were funded under this instrumentation grant.

The basic system, a General Electric GN-300, was installed in Sep-
tember 1986, This instrument is a high performance multi-nuclear NMR
spectrometer capable of observing all nuclei from Ge to 31P, as weil as

H. The basic system is comprised of a 7.05 Tesla superconducting mag-
net, RF electronics, and a data system based on the Nicolet 1280 com-
puter,

The necessary accessories for high resolution NMR work on solids
were installed during the week of February 23-28, 1987, Only the vari-
able temperature accessory for the solid state work remains undelivered,

The new Nicolet 1280 NMR data system, delivered in October 1986, is
currently being used to control a recently built specialized NMF spec-
trometer using a wide-bore 4.2 Tesla superconducting magnet made by
Oxford Instruments.

2. Detailed Equipment Listing
2.1 Manufacturer

General Electric Company
Medical Systems Group
P.0. Box 4905

255 Fourier Avenue
Fremont, CA 9u539

(415) 490-8310

2.2 Egquipment Requested
Catalog Number Description Price

881-CC7800 GN-300 - The General Electric GN=300 $304,750.0C
is a high performance multi-nuclear
NMR spectrometer capable of observing
all nuclei from 73Ge to 1H. The basic
system is comprised of a 7.05T super-
conducting magnet, RF electronics, and
a data system based on tne Nicolet 1280
computer.
The standard software package allows
simultaneous data acquisition, processing
and plotting for increased sample through-
put. Other features are user definable
macro instructions, fully automated locking,
shimming and phasing of spectra, automated
relaxation time measurement, curve fitting
and analysis routines, and two dimensional

-
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Accessories

8€39-015200

869-012100

843-012500
369-018600

8c3-053100

8£3-050400
8£9-053200

w

£3-051400
859~052100
869-C52500
863-052700
869-052800
865-052900
859-053100

841-012700

contour plotting.
compilers are also included.

12 Bit Digitizer,
Dual Channel 250 kHz Data Rate

CDC 32 Mbyte Disk,
115V, 60 Hz

5 mm 1H/13C Dual Probe

10 mm 31P - 15N Tunable Probe

10 mm '2N - 73Ge Tunable Probe

Array Processor

CPMAS 9.5mm Highband Probe

CPMAS 9.5mm Lowband Probe

CPMAS Probe Interface (one required)
Cables/Plug-in for 2951

Cables/Plug-in for 1

B
Cables/Plug-in for '70

30-80 MHz Observe Amplifier
55-125 MHz Observe Amplifier
300MHz Decoupling Amplifier
RF Monitor Panel

Accessory Console (Required)

Total Price of Above Accessories

Total System Price with Above
Accessories

2.3 Equipment Purchased

Catalog Number

881-007800

¢!

.{..""p‘.". nl.

Description

GN-300 - The General Electric GN-300
is a high performance multi-nuclear

NMR spectrometer capable of observing
The basic

all nuclei from 73Ge to 1H.

16 Mbyte Removable;

Basic, Pascal, and Fortran

$ 2,750.00

14,500.00

13,00C.00
12,000.00
12,000.00
10,000.00
19,500.00
14,500.00
1,000.00
1,000.00
1,000.00
1,000.00
6,000.00
6,000.00
4,000.00
4,000.00
8,000.00

$135,250.00

$440,000.0C

Price

$304,750.00

O i s T TSR N N
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)
zb system is comprised of a 7.05T super-
’ conducting magnet, RF electronics, and
N a data system based on the Nicolet 1280
;%1 computer.
" The standard software package allows ;
hy simultaneous data acquisition, processing \
ﬂ& and plotting for increased sample through- \
put, Other features are user definable l
;Q’ macro instructions, fully automated locking,
ga shimming and phasing of spectra, automated
Jﬂ relaxation time measurement, curve fitting
k% and analysis routines, and two dimensional
ﬁ contour plotting. Basic, Pascal, and Fortran
compilers are also included.
o
; Accessories
3
.' 869-015200 12 Bit Digitizer, 2,750.00
Y Dual Channel 250 kHz Data Rate
v
bt 869-019200 86 Mbyte Disk, 1 Mbyte floppies 12,500.00
843-010400 10 mm 3'p - 15N Tunable Probe 12,000.00
o
o 869-018600 Array Processor 10,000.0C
0 869-050100 CPMAS V. T. 9.5mm Highband Probe 22,500.00
Y,
?‘ 869-050400 CPMAS V. T. 9.5mm Lowband Probe 22,500.00
4y
sh 869-053200 CPMAS Probe Interface (one required) 1,000.00
q; 869-052700 30-80 MHz Observe Amplifier 6,000.00
J' .
\
:' 869-052800 55-125 MHz Observe Amplifier 6,000.00
i
:‘:: 869-052900 300 MHz Decoupling Amplifier 4,000.00
no 841-012700 Accessory Console 8,000.00
#"‘.
¢,
:d 841-012100 Micro-Processor Controlled Temperature 12,000.00
2 Unit
A% ‘
, 869-051100 V. T. Controller Heater 7,000.00
"
32 Total Price for Above Accessories 126,300.00
b
) Total System Price 431,000.00
o5 ]
- Less 20% Discount 86,200.00
X
oy Total System Price $34,800.00
3
¢
X -
! -
®
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Selected Components for NIC 1280 NMR Data System

Y 869-011200 Zeta 8 Plotter $ 8,500.00
X
’ 854-000600 C~' inet 3,000.00
L
¥,
" 869-011500 CMD, 96 Mbyte disk 1180 Systems 18,500.00
9
:} 369-021100 CMD, 1280 Interface 3,500.00
Y
U
Y 869-01800 256K Memory - 1280 only 8,000.00
‘.'
o 869-010900 Raster Scan Monitor 6,500.00
. 869-000800 Model 43 Teletype 2,330.00
Cd
!
j 863-008400 12-bit digitizer 2,750.00
h J —
L4
v Total Price 53,080.00
a
) Less Discount (-52%) 27,601.60
o
. Total NMR Data System 25,478.40
‘ L]
! Grand Total Instrument Price $370,278.40
o
) 2.4 Explanation of Changes to the Equipment List
.3 a. Requested
) neguested
- 869-012100 CDC 32 Mbyte Disk, 16 Mbyte Removable;
i 115V, 60 Hz
o) $14,500.00
‘
o)
f Purchased
. -
' 869-619200 86 Mbyte Disk, 1 Mbyte floppies
! $12,500.00
)
:ﬁ Remarks
o::
i The larger internal disk (86 Mbyte vs. 32 Mbyte) will facilitate
manipulations of 2-D NMR data. Floppy diskettes can be archived more
: ) easily.
t'u
5

b. Requested

4 843-010100 5 mm 'H/'3C Dual Probe

o $13,000.00

"

K) Remarks

0

'y 1H/13C NMR spectra can be run on the 10 mm 31P-15N tunable probe.

LA W)

A0S AC AN LA, YA AT gL ‘ T P Y A T
R R R T A R R T AT e ‘Q Ay



Requested

843-010500 10 mm '5N - 73Ge Tunable Probe
$12,000.00

Remarks

Obtained as a donation from G.E.

Requested
869-051400 Cables/Plug-in for 29si
$1,000.00
869-052100 Cables/Plug-in for '1B
$1,000.00
869-052500 Cables/Plug-in for 70
$1,000.00
869-053100 RF Monitor Panel
$4,000.00
Semarks
Built at the University of Illinois for a total cost of $1,500.00.
Requested
869-050100 CPMAS 9.5 mm Highband Probe !
$19,500.00 3
869-050400 CPMAS 9.5 mm Lowband Probe |
$19,500.00 |
Purchased
869-050100 CPMAS VT 9.5 mm Highband Probe
$22,500.00
869-050400 CPMAS VT 9.5 mm Lowband Probe
$22,500.00
841-012100 Micro-Processor Controlled Temperature Unit
$12,000.00
869-051100 V. T. Controller Heater

$7,000.00




\

S Remarks

:?, Variable temperature capability is essential in the study of dynamic

:{ processes,

b

:.t_"

s 3. Sol-CGel Process

K, 3.1 By05-5i0,

49

:: Previously, in studies involving the borosilicate sol-gel system, we

15 were able to show, using A B and Si NMR spectroscopy as well as infra-

- red spectroscopy, that although some borosiloxane (=B-0-Si=Z) linkages are

n formed in solution the majority of the necessary borosiloxane linkages

e form during the thermal treatment [1]. We are currently conducting

X further sgectroscopic studies on this borosilicate sol-gel system using
B and Si MAS and CPMAS NMR. Through these studies we hope to better

? understand the condensation which leads to the formation of =B-0-Si=

- during the drying and subsequent heat treatment of these gels.

A

. 3.2 Al,03-510, and Nay0-A1,03-5i0,

¥

?: During the past year we have developed procedures to prepare homoge-

4; neous aluminosilicate gels over a wide range of compositions [2]. We are

e currently performing spectroscopic studies using 7Al and Si MAS arnd

- CPMAS NMR to determine the chemical and structural nature of the prod-

\ ucts. We are particularly interested in the chemical environment of the

5 aluminum atoms and the dependence of this environment on compositional

f and processing variables. The ultimate goal of these studies is to

further our understanding of how we may use processing parameters to
" influence the final properties of these materials [3].
y 3.3 T102-8102 and Zr02-5102

Feasibility studies on the use of u7'u9Ti, 91Zr and 17O NMR spec-

} troscopy in the study of the sol-gel process are in progress. We ar2

] particularly interested in studying the hydrolysis and condensation
stages of the mixed alkoxide systems: 7102-5102 and ZrOz-Sioz. Due to
the quadrupolar nature of these nuclei, however, we find that complemen-
iy tary studies using 2 Si NMR are essential. We are currently persuing the
(X latter.

4, Viscous Fluids
V The viscous fluid, 2-ethylhexylbenzoate, is currently the object of

extensive study as it is a model lubricant. In preparation for high
pressure NMR studies, 3¢ spin lattice relaxation times (T,'s) and nu-

A,
clear Overhauser enhancements (NOE's) were recorded as a function of
temperature between -34.8°C and 103°C using the GN-300 [4].
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